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This Response To Office Action is in response to the Office Action mailed November 10, 



2003. 

In the Claims 



1 1 (currently amended). An arrangement for generating a representation of a feature in a surface 

2 defined by a mesh representation, the mesh comprising at a selected level a plurality of points 

3 including at least one point , referred to as a vertex, connected to a plurality of neighboring points by 

4 respective edges, the feature being defined in connection with the vertex and at least one of the 

5 neighboring points and the edge interconnecting the vertex and the at least one of the neighboring 

6 points in the mesh representation, the feature generating arrangement comprising: 

7 A. a weight vector generator module configured to generate at least one weight vector based on 
VjA 8 a parameterized subdivision rule defined at a plurality of levels, for which a value of at least 

-JY^ one parameter differs at at least two levels in the mesh; and 

[p ' 10 B. a feature representation generator module configured to use the at least one weight vector and 

1 1 positions of the vertex and the neighboring points to generate the representation of the feature. 



1 2 (currently amended). An arrangement as defined in claim 1 in which the weight vector generator 

2 module is configured to make use of values of the at least one parameter that differ at at least two 

3 levels are related by a selected mathematical function. 

1 3 (original). An arrangement as defined in claim 1 in which the feature is a smooth feature line. 

1 4 (currently amended). An arrangement as defined in claim 3 in which the smooth feature line is 

2 defined in connection with the vertex and two neighboring points and edges interconnecting the vertex 

3 and the respective neighboring points, the weight vector generator module being configured to make 

4 use of the parameterized subdivision rule having a parameter value associated with each of the edges 

5 along which the smooth feature line is defined. 
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1 5 (original). An arrangement as defined in claim 4 in which the weight vector generator module is 

2 configured to make use of parameters associated with the edges along which the smooth feature line 

3 is defined whose values are the same. 

1 6 (original). An arrangement as defined in claim 5 in which the weight vector generator module is 

2 configured to make use of the parameters that are in relation to a subdivision rule that, in turn, reflects 

3 a sharp crease along the edges along which the smooth feature line is defined, the values of the 

4 parameters being defined in the interval [0, 1 ], where higher values define a sharper crease, the values 

5 of the parameters at a lower level being related to the values of the parameters at a higher level being 

6 related by 



OrfT 



1 

2 
3 
4 
5 



where s(j) represents the values of the parameters at level "j" and s(j+D represents the values of the 
parameters at the higher level "j+1." 



1 7 (original). An arrangement as defined in claim 4 in which the weight vector generator module is 

2 configured to make use of parameters associated with the edges along which the smooth feature line 

3 is defined whose values differ. 



8 (original). An arrangement as defined in claim 7 in which the weight vector generator module is 
configured to make use of the parameters that are in relation to a subdivision rule that, in turn, 
reflects a sharp crease along the edges along which the smooth feature line is defined, the values of 
the parameters being defined in the interval [0,1], where higher values define a sharper crease, the 
values of the parameters at a lower level being related to the values of the parameters at a higher level 



6 being related by 



= (f*i(/) + i*WJ 



2 



7 

8 and 
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0 +1 ) = (^0")+f*(/)) 



9 

10 
11 
12 

1 

2 



0 



where s^) and s 2 G) represent the values of the parameters associated with the respective edges at 
level "j, M and s^+1) and s 2 (j+l) represent the values of the parameters associated with the respective 
edges at the higher level M j+1 

9 (original). An arrangement as defined in claim 4 in which the mesh comprises a triangular mesh in 
which, at a selected level M j, M vertex v q (0) is at position c^O) and neighboring points v q (k), k=l,...,K 
are at respective positions c^k), and in which the weight vector generator module is configured to 
make use of a parameterized subdivision rule S sc ^ that relates the position o^O) of the vertex v q (0) 
and positions cJ +l (k) of neighboring points v q (k) at the next higher level as follows 



6 
7 



where subdivision rule S sc>t ^l is given by 
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(l- a{K)) + |* 3 /// = 0,^=0 

///= 0,m= lor L+ 1 

or / = 0,m= L+ 2,...,K 
ifl= l,m= Oor 1 

///= L+ l,m= OorL + 1 

= l,m= 2orK 

ifl= L+ l,m= LorL+2 



(>-%) 



a: 



3 1 

8 8 2 
3 1 

8 8 1 

f(i-*) 
>*) 

i 3 



8 



0 



///= 2,...,L,m= 0 

or/ = Z,+ 2,...,K,m= 0 

or /= m= 2,...,L 

or I = m- L+ 2,...,K 

if 1 = 2,...,L,m= /- 1 
orl = L+ 2,...,K,m= I- 1 
or /= 2,...,L,m= /+ 1 
or/ = L+ 2,...,K,m= 1+ 1 
or / = K,m= 1 
otherwise 



9 where the smooth feature line is defined in connection with the edges between respective points v,(l) 
10 and v q (L+l) (L+1<K) and vertex v,(0), s, is the parameter associated with the edge between point 
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1 1 v q (l) and vertex v q (0), s 2 is the parameter associated with the edge between point v q (L+l) and vertex 



12 v„(0), 5-3= Us,+ 5 2 ),and 



(2*^ 
3+ 2 cos — 
V K 



8 



13 



10 (original). An arrangement as defined in claim 9 in which the representation of the feature is 
defined by at least one limit point associated with the vertex, the feature representation generator 
module being configured to determine a position o(q) of the limit point in accordance with 

°(q) = EM*.*))/*') 



5 where lu,(s l9 s 2 ) is a vector of limit point weight values defined by 



7 where 



8 
9 
10 
11 
12 



where S st>TXL ( Sl 0),s 2 (j)) corresponds to S a , T}LX for sharpness parameters corresponding to the "j-th" 
level in the matrix product, where S sc , T ^ JJ >(s 1 ,s 2 ) arguments s, and s 2 on the left-hand side refer to 
the sharpness parameters a definition level of the smooth feature line and the subscript "LP" refers to 
"Limit Point," and 
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13 

14 where 



. 3*: 



&a{K) 



11 (original). An arrangement as defined in claim 10 in which the weight vector generator module is 
2y configured to generate an approximation for the limit point weight vector U using a polynomial 
3 approximation methodology. 



1 12 (original). An arrangement as defined in claim 1 1 in which the weight vector generator module is 

2 configured to generate the approximation for the limit point weight vector ^ in accordance with the 

3 polynomial 

4 

5 in a symmetric case, or the polynomial 
6 

7 in an asymmetric case, in which the coefficients b y are determined by a least squares methodology 

8 and the values of the parameters s x and s 2 are at selected values. 

1 13 (original). An arrangement as defined in claim 12 in which weight vector generator module is 

2 configured to select values of s x and s* in accordance with 
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COS 



111 
N 



,cos 



3 

4 where "N" is a selected integer, and indices i j=0,...,N-l . 



1 

2 
3 



1 

2 



14 (original). An arrangement as defined in claim 10 in which the weight vector generator module 1S 
configured to generate an approximation for the limit point weight vector 1, using an extrapolation 
ablation methodology in relation to an M-degree polyoma, that interpolates the pomts 

{ x = 2 - 2J ,y=lu>U)}, J=°- M andthen eva,uatin s P 0 '^ 0 ™ 1 by extra P° lation at * e point 



x=0. 



1 

2 

3 with 



, 5 (origin.!). A. - 14 " " hkh *" " 

configured to perfom. the .Mr.pol.tion approxin,.tion methodology snoh th,t M»3. 

ZJL I goneret. * «PP— - - « — ~* ^ " 



J=0 



4 

5 where "J" is a predetermined integer and where 



6 

7 where 

o 
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7-*/ 



8 

9 with 



10 

1 1 where I K+I is the "K+l" by "K+l" identity matrix, and 



12 where 



K = 



b x = 



6, = 



-135 
120015 

1270 
120015 

- 12192 
120015 

131072 
120015 



13 



l 



17 (original). An arrangement as defined in claim 9 in which the representation of the feature ,s 
2 defined by a tangent vector associated with the vertex, the tangent vector being along the smooth 
feature line, the feature representation generator module being configured to determine the tangent 



3 

4 vector e c (q) in accordance with 
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*c(9) = t{U^))c J U) 

i=0 



5 

6 where l c (si,s 2 ) is a vector of tangent vector weight values defined by 

l c {J) 

^ = ^ \\1 C (J)\\ 



7 



8 where ||v|| = v] , that is, the Euclidean norm, and where 

M y 

l c (J) = ((UA.-.-lA..^ 



9 

10 where two non-zero components of the row vector on the right hand side are a "one" at position "one" 

K 

11 in the row vector, and a "negative one" at position — + 1, and where S scT>K , L (s 1 (j),s 2 (j)) corresponds 

1 2 to S SC , T>K , L for sharpness parameters corresponding to the "j-th" level in the matrix product. 

1 18 (original). An arrangement as defined in claim 17 in which the weight vector generator module is 

2 configured to generate the tangent vector weight vector l c using a polynomial approximation 

3 methodology. 

1 19 (original). An arrangement as defined in claim 18 in which the weight vector generator module is 

2 configured to generate the approximation for the tangent vector weight vector l c in accordance with 

3 the polynomial 
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4 

5 



in 



the anti-symmetric case, or the polynomial 

(l c \ = ft l0 + V. + ^ + ^ + fc «¥ 2 + 

b t & + b l6 s\ + b n sls 2 + 6, 8 V2 + ^ 



6 
7 




in the non-symmetric case, in which the coefficients b M are determined by a least squares methodology 
and the values of the parameters s t and s 2 are at selected values. 

20 (original). An arrangement as defined in claim 19 in which weight vector generator module is 
configured to select values of s, and s, in accordance with 

r 



< 



(^2) = 



cos 



1 + 



2) 



n 



N 



,cos 



I'D 1 



N 



3 

4 

1 

2 
3 

4 

5 

1 

2 



where "N" is a selected integer, and indices ij-0,...,N-l. 

21 (original). An arrangement as defined in claim 17 in which the weight vector generator module is 
configured to generate an approximation for the tangent vector weight vector l c using an ex^apolaUon 
approximation methodology in relation to an M-degree polynomial that mterpolates the pomts 
{ x = 2 - 2J ,y = Ilp(J)\> J=°- M an dthen evaluating this polynomial by extrapolation at the point 

x=0. 

22 (original). An arrangement as defined in claim 21 in which the weight vector generator module is 
configured to perform the extrapolation approximation methodology such that M 3. 
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1 23 

2 co) 



(original) An arrangement as defined in claim 22 in which the weight vector generator module is 
■nfigured to generate the approximation for the tangent vector weight vector l c in accordance w,th 



3 

4 where "J" is a predetermined integer and where 
5 

k \ 6 where vector v c is given by 

f 240) 24D 2*{K-lT 

V^C v c = [0,cos-^-,cos— cos K 

7 

8 dilation factor d(K) is given by 

d(K) = 3 / 2n 



s + i cos T 



9 

10 and 



11 

12 with 



' ' ' J= J 



13 

14 where I K+l is the "K+l" by "K+l" identity matrix, and where 
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-135 



h = 



120015 
- 12192 



2 120015 
131072 



b, = 



120015 



24 (original). An arrangement as defined in claim 9 in which the representation of the feature ts 
defined by a tangent vector associated with the vertex, the tangent vector being across the smooth 
feature line, the feature representation generator module being configured to determine the tangent 
4 vector e c (q) in accordance with 

-.— n 



5 

6 where l s (s l5 s 2 ) is a vector of tangent vector weight values defined by 

1 S {J) 

h - ^\ ls{ j)\ 



8 where ||v|| = ' is > Euclidean nQ ™' wherC 
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a7)= ( 0 , sfa ^, sta ^,..., si n^).fi S _ I (,OU(/)) ■ 

1 1 level in the matrix product. 

! 25 (original). An arrangement as defined in claim 24 in which the weight vector generator module is 

2 configured to generate the tangent vector weight vector l c using a polynomial approximate 

3 methodology. 

! 26 (original). An arrangement as defined in claim 25 in which the weight vector generator module is 
configured to generate the approximation for the tangent vector weight vector l s in accordance wrth 
the polynomial 

4 

5 in the anti-symmetric case, or the polynomial 

(is), = + + 

b i5 4 + b iS s\ + b n sfs 2 + b isSl s 2 2 + b i9 s\ 

7 in the non-symmetric case, in which the coefficients b a are determined by a least squares methodology 

8 and the values of the parameters s, and s 2 are at selected values. 

1 27 (original). An arrangement as defined in claim 26 in which weight vector generator module is 

2 configured to select values of s, and s, in accordance with 
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4 where «N« is a selected integer, and indices i^-.N-l- 

, • Uim 23 in which the weight vector generator module is 

polynomial that interpolates the pomts 
appr0 ximation methodology in re.at.on to an ^ 

x=0. 

, - la ; m 28 in which the weight vector generator module . 
~i fl c defined in claim i" wu 

„ , din claim29inwhichtheweightvectorgeneratormodule 1S 




i 

2 

3 with 



6 

7 where vector v s is given by 
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2*(0) 
0, sin — rr~ 



2*(l) 



srn- 



K 



sm- 



24^-1) 



8 

9 dilation factor d(K) is given by 



d(K) = 3-1 2F 



8 + 4 COS "^ 




14 

15 where I K+1 is the "K+l" by "K+l" identity matrix, and where 
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-135 
b ° = 120015 

1270 
bl = 120015 

- 12192 
* 2 = 120015 

131072 
b * = 120015 



16 



31 (original). An arrangement as defined in claim 4 in which the mesh comprises a quadrilateral mesh 
in which, at a selected level "j," vertex v q (0) is at position o>(0) and neighboring points v q (k), 
k=l,..,2K are at respective positions c*(k), and in which the weight vector generator module is 
configured to make use of a parameterized subdivision rule S SC , Q «, that relates the position j + \0) of 

5 the vertex v q (0) and positions c< +1 (k) of neighboring points v q (k) at the next higher level "j+1" as 

6 follows 



7 

8 where subdivision rule S^q^l is given by 
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{ S sc,Q,K 9 L { S l '"O^ 



Ms? 

3/ x 1 
l(l-*)+2* 

3 
8 



_1_ 
16 



if I = 0, m = 0 

// / = 0, m = 1 or L + 1 

// /= 0,/m= 2,...,L 
orl = 0,m= L + 2,...,K 
if 1 = 0,m= K+\,...,2K 

if 1= l,m= Oorl 
if 1= L+ \,m= 2,K, 
K+ \ or2K 

ifl=L+l,m=0orL+l 
if 1= L+l,m= L,L + 2, 
K+ lorK+L + 1 

// /= 2,...,L,m = 0 
or 1= L + 2,...,K,m= 0 
or I = m= 2,...,L 
or I = m = L + 2,...K 

if 1= 2,...,L,m= I- 1 

or 1= 2,...,L,m= 1+ 1 

2,...,L,m= K+ /- 1 

2,...,L,m= K+ I 

or 1= L + 2,...,K,m= I- 1 

or 1= L + 2,...,K- 1, m= 1+ 1 

or I = K, m = 1 

L + 2,...,K,m= K+ I- 1 

L + 2,...,K,m= K+ I 
if 1= K+\,...,2K- \,m = 0, 

/- K,l- K+lorl 
orl= 2K,m= 0, K,\or2K 

otherwise 



or I 
or I 



or I 
or I 
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9 where the smooth feature line is defined in connection with the edges between respective points v q (l) 

10 and v q (L+l) (L+1^2K) and vertex v q (0), s, is the parameter associated with the edge between point 

11 v q (l) and vertex v q (0), s 2 is the parameter associated with the edge between point v q (L+l) and vertex 

12 v q (0), and s 3 = ~^(s } + S 2 ) . 

1 32 (original). An arrangement as defined in claim 3 1 in which the representation of the feature is 

2 defined by at least one limit point associated with the vertex, the feature representation generator 
odule being configured to determine a position a(q) of the limit point in accordance with 

IK 

5 where lu>(s l9 s 2 ) is a vector of limit point weight values defined by 

6 

7 where 

>« 

8 

9 where S SCfQKJy (s 1 (j) ? s 2 (j)) corresponds to S sc Q>KJj for sharpness parameters corresponding to the "j-th" 

10 level in the matrix product, where S sc Q ^ LJJ >(s l7 s 2 ) arguments s x and s 2 on the left-hand side refer to 

1 1 the sharpness parameters a definition level of the smooth feature line and the subscript "LP" refers to 

12 "Limit Point," and 

v u> ~ f^f^\ 5) 5 4,..., 4, l,..- 9 1) 

13 
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1 33 (original). An arrangement as defined in claim 32 in which the weight vector generator module is 

2 configured to generate an approximation for the limit point weight vector 1^ using a polynomial 

3 approximation methodology. 

1 34 (original). An arrangement as defined in claim 33 in which the weight vector generator module is 

2 configured to generate the approximation for the limit point weight vector 1^ in accordance with the 

3 polynomial 




in a symmetric case, or the polynomial 

( l ip\ * b i0 + b tl S i + b tl S 2 + b tA + b i4 S Y S 2 + b iA 



in an asymmetric case, in which the coefficients by are determined by a least squares methodology 
and the values of the parameters Sj and s 2 are at selected values. 



1 35 (original). An arrangement as defined in claim 34 in which weight vector generator module is 

2 configured to select values of S! and ^ in accordance with 























COS 




,cos 




N 


N 










V 


\ J 




{ J 


J 



3 
4 



where "N" is a selected integer, and indices ij=0,...,N-l. 



1 36 (original). An arrangement as defined in claim 32 in which the weight vector generator module is 

2 configured to generate an approximation for the limit point weight vector 1^, using an extrapolation 

3 approximation methodology in relation to an M-degree polynomial that interpolates the points 
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4 |x= 2~ 2 , y= J=0,...,M and then evaluating this polynomial by extrapolation at the point 

5 x=0. 

1 37 (original). An arrangement as defined in claim 36 in which the weight vector generator module is 

2 configured to perform the extrapolation approximation methodology such that M=3. 

1 38 (original). An arrangement as defined in claim 37 in which the weight vector generator module is 

2 configured to generate the approxiation for the limit point weight vector weight vector in accordance 

3 with 

3 



4 

5 where "J" is a predetermined integer and where 



6 

7 where 



8 

9 with 



10 

1 1 where I 2K+t is the "2K+ 1 " by "2K+ 1 " identity matrix, and where 
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b x = 



1270 
120015 



-12192 
2 ~ 120015 



at 




*3 = 



131072 
120015 



1 39 (original). An arrangement as defined in claim 31 in which the representation of the feature is 

2 defined by a tangent vector associated with the vertex, the tangent vector being along the smooth 

3 feature line, the feature representation generator module being configured to determine the tangent 

4 vector e^q) in accordance with 

2K 
1=0 



6 where lc(si,s 2 ) is a vector of tangent vector weight values defined by 

l c (s l9 s 2 ) = d{K) K v c • ^^^(^(/"X^O")) 



8 where 



"sc,Q,K>L t LP 



y=co 
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1 0 and vector v c is defined as 



o 



W. = A k cos 



2x(i- 1) 



/// = 0 
///= l,...,K 



K 

2x{i-K-\) 2x{i-K) 
cos — + cos — ///' = K+ 1, 



K 



K 



,2K 



11 

12 where 



A K - 1+ cc 



(2x\ (*\ rr 2^ 

oa — + cos — J2 9+ cos — 

A k) \k) \ \ K) 



1 4 and where dilation factor d(K) is given by 



4k) = 



^„ i 



16 4 



1 40 (original). An arrangement as defined in claim 39 in which the weight vector generator module is 

2 configured to generate the tangent vector weight vector l c using a polynomial approximation 

3 methodology. 

1 41 (original). An arrangement as defined in claim 40 in which the weight vector generator module is 

2 configured to generate the approximation for the tangent vector weight vector l c in accordance with 

3 the polynomial 

('c) f * b so (s x -s 2 )+ b n (sf - s 2 2 ) + bjtf - 5 2 3 ) + b g3 (sfs 2 - s,sl) 

4 

5 in the anti-symmetric case, or the polynomial 
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6 

7 in the non-symmetric case, in which the coefficients b tj are determined by a least squares methodology 

8 and the values of the parameters s 2 and s 2 are at selected values. 



1 42 (original). An arrangement as defined in claim 41 in which weight vector generator module is 

2 configured to select values of Si and Sj in accordance with 




4 where "N" is a selected integer, and indices ij=0 ? ... ? N-l. 



1 43 (original). An arrangement as defined in claim 39 in which the weight vector generator module is 

2 configured to generate an approximation for the tangent vector weight vector 1c using an extrapolation 

3 approximation methodology in relation to an M-degree polynomial that interpolates the points 

4 2~ 2 ,y - Ilp(J)\> J = 0 v ..,M and then evaluating this polynomial by extrapolation at the point 

5 x=0. 

1 44 (original). An arrangement as defined in claim 43 in which the weight vector generator module is 

2 configured to perform the extrapolation approximation methodology such that M=3. 

1 45 (original). An arrangement as defined in claim 44 in which the weight vector generator module is 

2 configured to generate the approximation for the tangent vector weight vector l c in accordance with 
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lc * LVcU) 



j=o 



3 
4 



where "J" is a predetermined integer and where 

l c (J)( Sl ,s 2 ) = d{K) J v c -S scWtU> {J){ Sl ,s 2 ) 



5 

6 



where vector v c is given by 



f 2*(0) 2*(l) 2^(AT- 1)' 
v c = ^0, cos— Y~> cos ~ J^>-> cos ^ 




dilation factor d(K) is given by 



d{K) = 



1 



3 1 2n 

s + 4 cos ~F 



10 and 



11 

12 with 



S se,Q,K,L,LpU)(si>S 2 ) : = II S sc.Q,KJ. [ S l (A S 2 (/)) 



13 

1 4 where I K+1 is the "2K+ 1 " by "2K+ 1 " identity matrix, and where 
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by = 



1270 
120015 



h = 



-12192 
120015 



VA 




131072 
120015 



1 46 (original). An arrangement as defined in claim 31 in which the representation of the feature is 

2 defined by a tangent vector associated with the vertex, the tangent vector being across the smooth 

3 feature line, the feature representation generator module being configured to determine the tangent 

4 vector e^q) in accordance with 

IK 

i=0 



6 where l c (si,s 2 ) is a vector of tangent vector weight values defined by 



8 where 



y=co 
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0 

1, . . . , K , 
K+ 1,...,2K 



11 

12 where 




— - + - 
16 4 



1 0 and vector v c is defined as 



0 



W, = \A k sin 



2x(i- 1) 



ifi 
ifi 



K 

. 2*(i-K-l) , 2x{i-K) . 
sin — + sin ~ if j 



K 



K 



1 47 (original). An arrangement as defined in claim 46 in which the weight vector generator module is 

2 configured to generate the tangent vector weight vector l c using a polynomial approximation 

3 methodology. 

1 48 (original). An arrangement as defined in claim 47 in which the weight vector generator module is 

2 configured to generate the approximation for the tangent vector weight vector l s in accordance with 

3 the polynomial 

(0, = b to( s i * ^)+ b n( s i ~ s l) + b n($ " s*)+ b i3 (s?s 2 - 5^) 

4 
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5 in the anti-symmetric case, or the polynomial 

(*s), = b to + Vi + b i2 s 2 + b n s? + b iA s x s 2 + 

6 

7 in the non-symmetric case, in which the coefficients b u are determined by a least squares methodology 

8 and the values of the parameters S! and s 2 are at selected values. 



1 49 (original). An arrangement as defined in claim 48 in which weight vector generator module is 

2 configured to select values of s t and ^ in accordance with 




3 

4 where M N" is a selected integer, and indices ij=0,...,N-l. 



1 50 (original). An arrangement as defined in claim 46 in which the weight vector generator module is 

2 configured to generate an approximation for the tangent vector weight vector l s using an extrapolation 

3 approximation methodology in relation to an M-degree polynomial that interpolates the points 

4 jx= 2 2 , y - Iij>{J)}, J=0,...,M and men evaluatmg tms polynomial by extrapolation at me 

5 x=0. 



1 51 (original). An arrangement as defined in claim 50 in which the weight vector generator module is 

2 configured to perform the extrapolation approximation methodology such that M=3. 



1 52 (original). An arrangement as defined in claim 5 1 in which the weight vector generator module is 

2 configured to generate the approximation for the limit point weight vector weight vector in accordance 

3 with 
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J=0 



4 

5 



where "J" is a predetermined integer and where 

l s (j)(s u s 2 ) = d{K) J v s 



6 
7 



where vector v s is given by 



n . 2x(0) . 2x{l) . 2*(K-1) 
0, sin — , sin— — sin — 



9 dilation factor d(K) is given by 



3 1 2k 
— + — cos — 
8 4 K 



10 

11 and 



12 
13 



with 



14 
15 



where I 2K+1 is the "2K+1" by "2K+1" identity matrix, and where 
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1 53 (currently amended). A computer program product for use in connection with a computer to 

2 provide an arrangement for generating a representation of a feature in a surface defined by a mesh 

3 representation, the mesh comprising at a selected level a plurality of points including at least one 

4 poin t referred to as a vertex, connected to a plurality of neighboring points by respective edges, the 

5 feature being defined in connection with the vertex and at least one of the neighboring points and the 

6 edge interconnecting the vertex and the at least one of the neighboring points in the mesh 

7 representation, the computer program product comprising: 

8 A. a weight vector generator module configured to enable the computer to generate at least one 

9 weight vector based on a parameterized subdivision rule defined at a plurality of levels, for 

10 which a value of at least one parameter differs at at least two levels in the mesh; and 

11 B. a feature representation generator module configured to enable the computer to use the at least 

12 one weight vector and positions of the vertex and the neighboring points to generate the 

1 3 representation of the feature. 

1 54 (currently amended). A computer program product as defined in claim 53 in which the weight 

2 vector generator module is configured to enable the computer to make use of values of the at least 

3 one parameter that differ at at least two levels are related by a selected mathematical function. 

-31- 

Serial Number 1 0/062, 1 92 Response To Office Action 

Filing Date February 1 , 2002 Mailing/Fax Date January 30, 2004 



PAGE 32/93 " RCVD AT 1/30/2004 9:34:06 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729314 ■ CSlD:Rlchard A. Jordan * DURATION (mm-ss): 22-50 



From: Richard A. Jordan (781) 235-8326 To: Gtoup 2600- Regular Comms 



Date: 1/3072004 Time: 21 :34:18 



Page 33 of 93 



MENT-062 

1 55 (original). A computer program product as defined in claim 53 in which the feature is a smooth 

2 feature line. 

1 56 (currently amended). A computer program product as defined in claim 55 in which the smooth 

2 feature line is defined in connection with the vertex and two neighboring points and edges 

3 interconnecting the vertex and the respective neighboring points, the weight vector generator module 

4 being configured to enable the computer to make use of the parameterized subdivision rule having 

5 a parameter value associated with each of the edges along which the smooth feature line is defined. 

1 57 (original). A computer program product as defined in claim 56 in which the weight vector 

2 generator module is configured to enable the computer to make use of parameters associated with the 
K K 3 edges along which the smooth feature line is defined whose values are the same. 

*V 

f v^*^ ^ (original). A computer program product as defined in claim 57 in which the weight vector 

w 2 generator module is configured to enable the computer to make use of the parameters that are in 

3 relation to a subdivision rule that, in turn, reflects a sharp crease along the edges along which the 

4 smooth feature line is defined, the values of the parameters being defined in the interval [0,1], where 

5 higher values define a sharper crease, the values of the parameters at a lower level being related to 

6 the values of the parameters at a higher level being related by 

7 

8 where s(j) represents the values of the parameters at level "j" and s(j+l) represents the values of the 

9 parameters at the hi gher level "j + 1 . " 

1 59 (original). A computer program product as defined in claim 56 in which the weight vector 

2 generator module is configured to enable the computer to make use of parameters associated with the 

3 edges along which the smooth feature line is defined whose values differ. 
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1 60 (original). A computer program product as defined in claim 59 in which the weight vector 

2 generator module is configured to enable the computer to make use of the parameters that are in 

3 relation to a subdivision rule that, in turn, reflects a sharp crease along the edges along which the 

4 smooth feature line is defined, the values of the parameters being defined in the interval [0,1 ], where 

5 higher values define a sharper crease, the values of the parameters at a lower level being related to 

6 the values of the parameters at a higher level being related by 




and 



f 1 3 



where Sj(j) and s 2 (j) represent the values of the parameters associated with the respective edges at 
level "j," and s^+1) and s 2 (j+l) represent the values of the parameters associated with the respective 
edges at the higher level "j+l." 



1 61 (original). A computer program product as defined in claim 56 in which the mesh comprises a 

2 triangular mesh in which, at a selected level "j," vertex v q (0) is at position o^O) and neighboring points 

3 v q (k), k=l,...,K are at respective positions o i (k), and in which the weight vector generator module is 

4 configured to enable the computer to make use of a parameterized subdivision rule S sc T KhL that relates 

5 the position o^O) of the vertex v q (0) and positions c j+1 (k) of neighboring points v q (k) at the next 

6 higher level "j+l " as follows 

c _ ^sc r T,K,L c > 

7 

8 where subdivision rule is given by 
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(l- s 3 )(l- a(Kj) + ifi=0,m=0 



(»-*) 



a: 8 3 

K 



3 1 

3 1 

— + —s, 

8 8 1 

3 
8 



1 

8 



0 



///= 0,m= lorL+1 

if 1= 0,m= 2,...,L 

or I = 0,m= L+ 2,...,K 

ifl = l,m= Oorl 

if 1= L+ l,m = Oor L+ 1 

///= l,m= lor K 

if 1= L+ \,m = Lor L+ 2 

ifl= 2,...,L,m= 0 

or /= L+ 2,...,K,m= 0 
or I = m- 2,...,L 
or 1= m= L+ 2,...,K 

ifl=2,...,L,m=l-l 
orl=L+ 2,...,K,m= I- 1 
or 1= 2,...,L, m= /+ 1 
orl= L+ 2,...,K,m= 1+ 1 
or 1= K,m= 1 
otherwise 



10 where the smooth feature line is defined in connection with the edges between respective points v q (l) 

11 and v q (L+l) (L+l^K) and vertex v q (0), s, is the parameter associated with the edge between point 
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12 v,,(l) and vertex v q (0), s 2 is the parameter associated with the edge between point v q (L+l) and vertex 

13 v q (0), S 3 = -^(sj + S 2 ) , and 



14 



5 
8 



3 + 2 cos — 

V K 



8 




62 (original). A computer program product as defined in claim 61 in which the representation of the 
feature is defined by at least one limit point associated with the vertex, the feature representation 
generator module being configured to enable the computer to determine a position a(q) of the limit 
point in accordance with 

/=0 



5 
6 



7 
8 



where 1lp(si,s 2 ) is a vector of limit point weight values defined by 

ljj> (^l > ^2 ) = V IP ' Ssc t T,KJL,LP { S l > S 2 ) 



where 



^scJ-jclj^^i^t) ~ EI ^sc 9 TJCJ.{ S \ 0)^2 0)) 



10 where S sc>XKX (s,(j),s 2 Q) corresponds to S^ j^ l for sharpness parameters corresponding to the "j-th" 

1 1 level in the matrix product, where S scXKtL>L p(s„s 2 ) arguments Si and s 2 on the left-hand side refer to 



-35- 

Serial Number 1 0/062, 1 92 Response To Office Action 

Filing Date February 1 , 2002 Mailing/Fax Date January 30, 2004 



PAGE 36/93 • RCVD AT 1/30/2004 9:34:0d PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729314 * CSID:RIchard A. Jordan * DURATION <mm-ss):22-50 



# 

o: Group 



From: Richard A. Jordan (781)235-8326 To: Group 2600-Regular Comms Date: 1/30/2004 Time: 21:34:18 Page 37 of 93 



MENT-062 

12 the sharpness parameters a definition level of the smooth feature line and the subscript "LP" refers to 

13 "Limit Point," and 

( a>(K) 1 1 1 



16 



14 

15 where 



Y/^ 63 (original). A computer program product as defined in claim 62 in which the weight vector 



generator module is configured to enable the computer to generate an approximation for the limit 



3 point weight vector Ijj, using a polynomial approximation methodology. 

1 64 (original). A computer program product as defined in claim 63 in which the weight vector 

2 generator module is configured to enable the computer to generate the approximation for the limit 

3 point weight vector 1^ in accordance with the polynomial 

( l Lp\ * b i0 + & /lU + * 2 )+ b i 2 ( S X + 4) + b iS S l S 2 

4 

5 in a symmetric case, or the polynomial 
6 

7 in an asymmetric case, in which the coefficients by are determined by a least squares methodology 

8 and the values of the parameters s x and s 2 are at selected values. 

1 65 (original). A computer program product as defined in claim 64 in which weight vector generator 

2 module is configured to enable the computer to select values of s x and s 2 in accordance with 
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( Sl ,S 2 ) = 



COS 



N 



,cos 



J *2>' 



N 



J J 



3 
4 



where "N" is a selected integer, and indices i,j=0 ? ...,N-l. 



1 

2 




66 (original). A computer program product as defined in claim 62 in which the weight vector 
generator module is configured to enable the computer to generate an approximation for the limit 
point weight vector Ilp using an extrapolation approximation methodology in relation to an M-degree 

polynomial that interpolates the points |jc = 2~ 2 ,y= lu>{J) j , J=0,... ? M and then evaluating this 
polynomial by extrapolation at the point x=0. 

67 (original). A computer program product as defined in claim 66 in which the weight vector 
generator module is configured to enable the computer to perform the extrapolation approximation 
methodology such that M=3. 



1 68 (original). A computer program product as defined in claim 67 in which the weight vector 

2 generator module is configured to enable the computer to generate the approximation for the limit 

3 point weight vector weight vector in accordance with 

3 

l JJ> * T* b J l U>( J ) 

J=0 



4 

5 



where "J" is a predetermined integer and where 



sc 9 T,KJL w LP 
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7 where 

0 

j=j 

8 

9 with 
10 

1 1 where I K+1 is the "K+ 1 " by "K+ 1 " identity matrix, and where 

-135 
120015 

1270 
120015 

-12192 
120015 

131072 
120015 

12 

1 69 (original). A computer program product as defined in claim 6 1 in which the representation of the 

2 feature is defined by a tangent vector associated with the vertex, the tangent vector being along the 

3 smooth feature line, the feature representation generator module being configured to enable the 

4 computer to determine the tangent vector e,-(q) in accordance with 

K 

e c{<i) = K^i.^D^O') 

i=0 



b n = 



th = 



K = 



k = 
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5 

6 where l c (Si,s 2 ) is a vector of tangent vector weight values defined by 



8 where ||v|| = vf , that is, the Euclidean norm, and where 



1 C {J) = (0X0,...,-l,0,..)]\s ML ( Sl (j),s 2 (j)) 



9 

CljVVi where two non-zero components of the row vector on the right hand side are a "one" at position "one" 

K , 

11 in the row vector, and a "negative one" at position — + 1, and where S scXK>L (s,(j),s 2 (j)) corresponds 

12 to S scXKX for sharpness parameters corresponding to the "j-th" level in the matrix product. 

1 70 (original). A computer program product as defined in claim 69 in which the weight vector 

2 generator module is configured to enable the computer to generate the tangent vector weight vector 

3 l c using a polynomial approximation methodology. 

1 71 (original). A computer program product as defined in claim 70 in which the weight vector 

2 generator module is configured to enable the computer to generate the approximation for the tangent 

3 vector weight vector l c in accordance with the polynomial 
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5 in the anti -symmetric case, or the polynomial 

(l c \ = b g0 + b n s x + b i2 s 2 + b i3 s? + b i4 s x s 2 + 

6 

7 in the non-symmetric case, in which the coefficients by are determined by a least squares methodology 

8 and the values of the parameters Sj and s 2 are at selected values. 



1 72 (original). A computer program product as defined in claim 71 in which weight vector generator 

2 module is configured to enable the computer to select values of s t and s 2 in accordance with 




3 

4 where "N" is a selected integer, and indices ij=0,...,N-l. 



1 73 (original). A computer program product as defined in claim 69 in which the weight vector 

2 generator module is configured to enable the computer to generate an approximation for the tangent 

3 vector weight vector l c using an extrapolation approximation methodology in relation to an M-degree 

4 polynomial that interpolates the points |x= 2~ 2 ,jy= /^p( J=0,...,M and then evaluating this 

5 polynomial by extrapolation at the point x=0. 

1 74 (original). A computer program product as defined in claim 73 in which the weight vector 

2 generator module is configured to enable the computer to perform the extrapolation approximation 

3 methodology such that M=3 . 
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1 75 (original). A computer program product as defined in claim 74 in which the weight vector 

2 generator module is configured to enable the computer to generate the approximation for the tangent 

3 vector weight vector l c in accordance with 

J=0 



4 

5 where "J" is a predetermined integer and where 

l c (J){ Sl ,s 2 ) = d(K) J v c S sc , T (j)(5, 3 5- 2 ) 



6 

7 where vector v c is given by 




8 

9 dilation factor d(K) is given by 

— + — cos — 
8 4 K 

10 

11 and 

o 

j-J 



12 

13 



with 



(0)(5„5 2 ) : = 



14 
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1 5 where I K+1 is the "K+ 1" by "K+ 1 " identity matrix, and where 

-135 



b x = 



6, = 



h = 

^16 



120015 

1270 
120015 

-12192 
120015 

131072 
120015 



1 76 (original). A computer program product as defined in claim 61 in which the representation of the 

2 feature is defined by a tangent vector associated with the vertex, the tangent vector being across the 

3 smooth feature line, the feature representation generator module being configured to enable the 

4 computer to determine the tangent vector e c (q) in accordance with 

;=0 

5 

6 where lsfs^Sj) is a vector of tangent vector weight values defined by 

'* = hmj ~" il s (J)\\ 



8 where ||v|| = -J^> v ^ > ^ at * s? ^ e Euclidean norm, where 
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f . 2^(0) . 2*(l) . 24K- 1)1 & „ / ,v ,vv 

4(J)= ^0,sin— — ,sin— — sin — J [[ S^^j)^)) , 

9 

10 where S s<vw Xsi(j) 9 s 2 Q) corresponds to S sc T>KrL for sharpness parameters corresponding to the "j-th" 

1 1 level in the matrix product. 

1 77 (original). A computer program product as defined in claim 76 in which the weight vector 

2 generator module is configured to enable the computer to generate the tangent vector weight vector 

3 l c using a polynomial approximation methodology. 

1 78 (original). A computer program product as defined in claim 77 in which the weight vector 

2 generator module is configured to enable the computer to generate the approximation for the tangent 

3 vector weight vector l s in accordance with the polynomial 

('*), = 4o(*i " * 2 )+ *n(*i 2 " * 2 2 )+ bafc ~ *2 3 )+ f> i3 (sfs 2 - S^) 
4 

5 in the anti-symmetric case, or the polynomial 

('*), = b i0 + b n s x + b i7 S 2 + b * s i + *«*A + 

b is4 + b ^i + b i7 sfs2 + b iH s x sl + b l9 s\ 

6 

7 in the non-symmetric case, in which the coefficients by are determined by a least squares methodology 

8 and the values of the parameters Sj and s 2 are at selected values. 

1 79 (original). A computer program product as defined in claim 78 in which weight vector generator 

2 module is configured to enable the computer to select values of s A and s 2 in accordance with 
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COS 



f 


< V 




,cos 






N 




N 


V 




J 







J J 



3 
4 



where "N" is a selected integer, and indices ij=0,...,N-l. 



1 

2 
3 




80 (original). A computer program product as defined in claim 75 in which the weight vector 
generator module is configured to enable the computer to generate an approximation for the tangent 
vector weight vector l s using an extrapolation approximation methodology in relation to an M-degree 

polynomial that interpolates the points |jc = 2~ 2 , y = /^p(*/)| , J=0,...,M and then evaluating this 
polynomial by extrapolation at the point x=0. 

81 (original). A computer program product as defined in claim 80 in which the weight vector 
generator module is configured to enable the computer to perform the extrapolation approximation 
methodology such that M=3. 



1 82 (original). A computer program product as defined in claim 81 in which the weight vector 

2 generator module is configured to enable the computer to generate the approximation for the limit 

3 point weight vector weight vector in accordance with 

3 



I bj s {j) 



J=0 



4 

5 



6 
7 



where "J" is a predetermined integer and where 

l s { J)(s x ,s 2 ) = d(K) J v s ■ ^ ^^(^(^i,^) 



where vector v s is given by 
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2*(0) . 2*(l) . 2x{ K- l)) 



K ' sm ^-— sm K J 



MENT-062 



8 
9 



dilation factor d(K) is given by 



d{K) = 



3 1 2k 
— + — cos — 

8 4 a: 



10 

11 and 




o 



13 with 



S scX*,LJJ>(°)( S l> S 2) '•= I , 



14 

1 5 where I K+l is the ' 'K+ 1 " by M K+ 1 " identity matrix, and where 
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1 83 (original). A computer program product as defined in claim 56 in which the mesh comprises a 

2 quadrilateral mesh in which, at a selected level "j," vertex v q (0) is at position o^O) and neighboring 

3 points v q (k), k=l,...,2K are at respective positions c J (k), and in which the weight vector generator 

4 module is configured to enable the computer to make use of a parameterized subdivision rule S M QJU , 

5 that relates the position c j+1 (0) of the vertex v^O) and positions o^'Ck) of neighboring points v q (k) at 

6 the next higher level as follows 



7 

8 where subdivision rule S K QJC ; L is given by 
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( 5 *,e.w( 5 i» 5 2)) /|j(l 



('-4 



2K 2 



>*> 

3/ x 1 

3 
8 



16 



i/ / = 0, m = 0 

// / = 0, m = 1 or Z + 1 

///= 0,m = 2 L 

or 1 = 0,m= L + 2,...,K 
if /= 0,m = K+l,...,2K 

if 1 = 1, m= Oor 1 
///= L+ l,m= 2,*, 
i:+ lor2.fi: 

//" / = Z, + 1, w = 0 or Z. + 1 
/ = Z. + 1, m = L,L + 2, 
K+ lorK+L+l 



if I 
or I 



2,...,L, m= 0 
L + 2,...,K,m= 0 
or /= m= 2,...,L 
or 1= m= L + 2,...K 

if 1= 2,...,L,m= I- 1 
or /= 2,...,L, m= / + 1 
or /= 2,...,L,m= K+ I- 1 
or /= 2,...,L,m= K+ I 
or 1= L + 2,...,K,m= I- 1 
or 1= L + 2,...,K- l,m= 1+ I 
orl= K,m=l 

orl= L + 2,...,K,m= K+ /- 1 

or / = L + 2,...,K, m = K + I 
if 1= K+l,...,2K-l,m= 0, 

l-K,l- K+ I or I 
orl=2K,m= 0, K, 1 or 2 AT 

otherwise 
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9 where the smooth feature line is defined in connection with the edges between respective points v q (l) 

10 and v q (L+l) (L+1^2K) and vertex v q (0) ? s, is the parameter associated with the edge between point 

11 v q (l) and vertex v q (0), s 2 is the parameter associated with the edge between point v q (L+l) and vertex 

12 v q (0),and s 2 = ^(s x + S 2 ) . 



1 84 (original). A computer program product as defined in claim 83 in which the representation of the 

2 feature is defined by at least one limit point associated with the vertex, the feature representation 

3 generator module being configured to enable the computer to determine a position a(q) of the limit 

4 point in accordance with 

2K 

= s M*.*)),*^) 

6 where lLp(s ly s 2 ) is a vector of limit point weight values defined by 

1 

8 where 



9 

10 where S sc>QiKtL (s 1 (j) ? s 2 (j)) corresponds to S^q^l for sharpness parameters corresponding to the "j-th" 

1 1 level in the matrix product, where S 8cQ ^ LX p(Si,s 2 ) arguments ^ and s 2 on the left-hand side refer to 

12 the sharpness parameters a definition level of the smooth feature line and the subscript "LP" refers to 

13 "Limit Point," and 
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14 



1 85 (original). A computer program product as defined in claim 84 in which the weight vector 

2 generator module is configured to enable the computer to generate an approximation for the limit 

3 point weight vector lu, using a polynomial approximation methodology. 

1 86 (original). A computer program product as defined in claim 85 in which the weight vector 

2 generator module is configured to enable the computer to generate the approximation for the limit 

3 point weight vector 1^, in accordance with the polynomial 

( 1 lp\ * b io + b n( s i + s z) + t> t2 (s* + sl) + b^ x S 2 

4 

5 in a symmetric case, or the polynomial 

{Ilp\ » *io + b n s i + b * S 2 + b n s l + ^4*1*2 + b iA 

7 in an asymmetric case, in which the coefficients are determined by a least squares methodology 

8 and the values of the parameters s l and s 2 are at selected values. 




1 87 (original). A computer program product as defined in claim 86 in which weight vector generator 

2 module is configured to enable the computer to select values of s t and s 2 in accordance with 



/ 

COS 




,cos 






N 


N 






\ J 




V J 


J 



3 

4 where "N" is a selected integer, and indices ij=0,...,N-l. 



1 88 (original). A computer program product as defined in claim 84 in which the weight vector 

2 generator module is configured to enable the computer to generate an approximation for the limit 
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3 point weight vector 1^ using an extrapolation approximation methodology in relation to an M-degree 

4 polynomial that interpolates the points = 2~ 2 y y- J^O,...,]^ and then evaluating this 

5 polynomial by extrapolation at the point x=0. 

1 89 (original). A computer program product as defined in claim 88 in which the weight vector 

2 generator module is configured to enable the computer to perform the extrapolation approximation 

3 methodology such that M=3 . 

1 90 (original). A computer program product as defined in claim 89 in which the weight vector 

2 generator module is configured to enable the computer to generate the approxiation for the limit point 

3 weight vector weight vector in accordance with 

l LP * 

J=0 



where "J" is a predetermined integer and where 

{lu> [J){SX,S 2 )) m = (S^.ejr.zOP ( J ){ S l > S 2 )) 




IS" 



6 

7 where 



8 

9 with 



10 

1 1 where I 2K+1 is the M 2K+ 1 M by "2K+ 1 M identity matrix, and where 
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1 91 (original). A computer program product as defined in claim 83 in which the representation of the 

2 feature is defined by a tangent vector associated with the vertex, the tangent vector being along the 

3 smooth feature line, the feature representation generator module being configured to enable the 

4 computer to determine the tangent vector e^q) in accordance with 

2K 

*M) = 1 Vc(^s 2 ))y(i) 

i=0 



5 

6 where l c (si,s 2 ) is a vector of tangent vector weight values defined by 

tfci = d{K) K v c • S XtQ ^ L ^(s { (As 2 (j)) 

7 

8 where 
9 
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10 and vector v c is defined as 



( v c) t = A k cos 



0 



2 x(i- 1) 
K 



///= 0 
///= l,...,K 



2x(i-K-l) , 2n{i-K) 
cos — + cos — if i - K+ L,...,2/C 



K 



K 



11 

12 where 



(2*1 (s-1 r? 2^ 

A K = j + oo^-J ^9+ o»— 



13 



14 and where dilation factor d(K) is given by 

d{K) = 



A,, 1 

— + -T 



16 4 



1 92 (original). A computer program product as defined in claim 91 in which the weight vector 

2 generator module is configured to enable the computer to generate the tangent vector weight vector 

3 l c using a polynomial approximation methodology. 

1 93 (original). A computer program product as defined in claim 92 in which the weight vector 

2 generator module is configured to enable the computer to generate the approximation for the tangent 

3 vector weight vector l c in accordance with the polynomial 



4 

5 



in the anti-symmetric case, or the polynomial 
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6 

7 in the non-symmetric case, in which the coefficients by are determined by a least squares methodology 

8 and the values of the parameters s x and s 2 are at selected values. 



1 94 (original). A computer program product as defined in claim 93 in which weight vector generator 

2 module is configured to enable the computer to select values of s 1 and s 2 in accordance with 




4 where "N" is a selected integer, and indices i j =©,... ,N-L. 



1 95 (original). A computer program product as defined in claim 91 in which the weight vector 

2 generator module is configured to enable the computer to generate an approximation for the tangent 

3 vector weight vector l c using an extrapolation approximation methodology in relation to an M-degree 

4 polynomial that interpolates the points = 2~ 2 , y- J— 0,...,M and then evaluating this 

5 polynomial by extrapolation at the point x=0. 

1 96 (original). A computer program product as defined in claim 95 in which the weight vector 

2 generator module is configured to enable the computer to perform the extrapolation approximation 

3 methodology such that M=3 . 

1 97 (original). A computer program product as defined in claim 96 in which the weight vector 

2 generator module is configured to enable the computer to generate the approximation for the tangent 

3 vector weight vector l c in accordance with 
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J=0 



4 

5 where "J" is a predetermined integer and where 

l c {J)( Sl ,s 2 ) = d(KY 



6 

7 where vector v c is given by 



f 2/r(0) 2/r(l) 2*(*- l)' 

0, cos — — — ,cos — cos- 



K ' K ' ' A: 



8 

9 dilation factor d(K) is given by 



4K) = 



3 1 2^ 
— + — cos — 
8 4 a: 



10 

11 and 

o 



12 

13 with 



Ssc f QJC.LJJ>(°){ S l> S l) := * 



2AT+1 



14 

1 5 where I K+1 is the "2K+ 1 " by "2K+- 1 " identity matrix, and where 
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b ~ 135 
0 120015 



h = 



1270 
120015 



- 12192 
2 " 120015 



b 3 = 



131072 
120015 



1 98 (original). A computer program product as defined in claim 83 in which the representation of the 

2 feature is defined by a tangent vector associated with the vertex, the tangent vector being across the 

3 smooth feature line, the feature representation generator module being configured to enable the 

4 computer to determine the tangent vector e c (q) in accordance with 

2K 



/=0 



6 where lc(Si,s 2 ) is a vector of tangent vector weight values defined by 

's(v 2 ) = d{K) K v s • S^ QJCL ^{sXj\s 2 {j)) 



8 where 



S sc,Q i K,L,Lp{ S \^ S 2) - I! Ssc&K,l{ S \ (/)» S 2 (/)) 

7= 00 
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1 0 and vector v c is defined as 



o 



( \ A • 2 ^( / '" 1 ) 



K 



ifi= 0 
///= 1,...,K 



sin — —^z ~+ sin — ^ — ~ ifi= K+ \ y ...,2K 



K 



K 



11 

12 where 



A K = 1+ co: 



(2*\ 



+ cos 



\~K) 



2 9+ cos 



2n\ 



14 and where dilation factor d(K) is given by 



d{K) = 



A K 1 

— + - 



16 4 



1 99 (original). A computer program product as defined in claim 98 in which the weight vector 

2 generator module is configured to enable the computer to generate the tangent vector weight vector 

3 l c using a polynomial approximation methodology. 

1 100 (original). A computer program product as defined in claim 99 in which the weight vector 

2 generator module is configured to enable the computer to generate the approximation for the tangent 

3 vector weight vector l s in accordance with the polynomial 

4 
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5 in the anti -symmetric case, or the polynomial 

((*), = b to + b n s i + b n*2 + + + 

6 

7 in the non-symmetric case, in which the coefficients are determined by a least squares methodology 

8 and the values of the parameters S! and s 2 are at selected values. 



1 101 (original). A computer program product as defined in claim 100 in which weight vector generator 

2 module is configured to enable the computer to select values of s x and s 2 in accordance with 




3 

4 where M N" is a selected integer, and indices ij=0,...,N-l. 



1 102 (original). A computer program product as defined in claim 98 in which the weight vector 

2 generator module is configured to enable the computer to generate an approximation for the tangent 

3 vector weight vector l s using an extrapolation approximation methodology in relation to an M-degree 

4 polynomial that interpolates the points |x = 2~ 2 ,y= /^p( J) j , J=0 ? ...,M and then evaluating this 

5 polynomial by extrapolation at the point x=0. 

1 103 (original). A computer program product as defined in claim 102 in which the weight vector 

2 generator module is configured to enable the computer to perform the extrapolation approximation 

3 methodology such that M=3 . 
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1 104 (original). A computer program product as defined in claim 103 in which the weight vector 

2 generator module is configured to enable the computer to generate the approximation for the limit 

3 point weight vector weight vector in accordance with 

J=0 



5 where "J M is a predetermined integer and where 

l s {j)(s u S 2 ) = d{K)\ s ^S xQKLLP {j){s x ,S 2 ) 



7 where vector v s is given by 



— 



v s = 



< . 2^(0) . 2^(1) . 24K- I)) 
0, sin — — — , sin — — — , . . . , sin — — 



K 



K 



8 



9 dilation factor d(K) is given by 



d{K) = 



1 



3 1 2* 
8 + i C ° S ^ 



10 

11 and 



o 

S se.Q,K,L.U>( J )( S l> S 2) := II S sc, [ S l ( A S 2 CO) 



12 
13 



14 



with 
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1 5 where I 2K+l is the "2K+ 1 " by "2K+ 1 " identity matrix, and where 

-135 



0 ~ 120015 
1270 




b x = 



K = 



120015 

- 12192 
120015 

131072 
120015 



1 105 (currently amended). A method for generating a representation of a feature in a surface defined 

2 by a mesh representation, the mesh comprising at a selected level a plurality of points including at 

3 least one poin t, referred to as a vertex, connected to a plurality of neighboring points by respective 

4 edges, the feature being defined in connection with the vertex and at least one of the neighboring 

5 points and the edge interconnecting the vertex and the at least one of the neighboring points in the 

6 mesh representation, the method comprising: 

7 A a weight vector generator step configured to generate at least one weight vector based on a 

8 parameterized subdivision rule defined at a plurality of levels, for which a value of at least one 

9 parameter differs at at least two levels in the mesh; and 

10 B. a feature representation generator step configured to use the at least one weight vector and 

1 1 positions of the vertex and the neighboring points to generate the representation of the feature. 

1 106 (currently amended). A method as defined in claim 105 in which the weight vector generator step 

2 includes the step of making use of values of the at least one parameter that differ at at least two levels 

3 are related by a selected mathematical function. 
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1 107 (original). A method as defined in claim 105 in which the feature is a smooth feature line. 

1 108 (currently amended). A method as defined in claim 107 in which the smooth feature line is 

2 defined in connection with the vertex and two neighboring points and edges interconnecting the vertex 

3 and the respective neighboring points, the weight vector generator step includes including the step of 

4 making use of the parameterized subdivision rule having a parameter value associated with each of 

5 the edges along which the smooth feature line is defined. 

1 109 (original). A method as defined in claim 108 in which the weight vector generator step includes 

2 the step of making use of parameters associated with the edges along which the smooth feature line 

3 is defined whose values are the same. 




(original). A method as defined in claim 109 in which the weight vector generator step includes 
the step of making use of the parameters that are in relation to a subdivision rule that, in turn, reflects 
a sharp crease along the edges along which the smooth feature line is defined, the values of the 

4 parameters being defined in the interval [0,1], where higher values define a sharper crease, the values 

5 of the parameters at a lower level being related to the values of the parameters at a higher level being 

6 related by 

2 



4*1) - (4j)) 



7 

8 where s(j) represents the values of the parameters at level "j" and s(j+l) represents the values of the 

9 parameters at the higher level "j +1 . " 



1 111 (original). A method as defined in claim 108 in which the weight vector generator step includes 

2 the step of making use of parameters associated with the edges along which the smooth feature line 

3 is defined whose values differ. 



1 112 (original). A method as defined in claim 1 1 1 in which the weight vector generator step includes 

2 the step of making use of the parameters that are in relation to a subdivision rule that, in turn, reflects 

3 a sharp crease along the edges along which the smooth feature line is defined, the values of the 
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4 parameters being defined in the interval [0,1 ], where higher values define a sharper crease, the values 

5 of the parameters at a lower level being related to the values of the parameters at a higher level being 

6 related by 

2 



7 
8 



11 

12 



and 




where Sj(j) and s 2 (j) represent the values of the parameters associated with the respective edges at 
level "j," and s^+l) and s 2 (j+l) represent the values of the parameters associated with the respective 
edges at the higher level "j+1." 



1 113 (original). A method as defined in claim 108 in which the mesh comprises a triangular mesh in 

2 which, at a selected level "j," vertex v q (0) is at position c^O) and neighboring points v q (k), k=l,...,K 

3 are at respective positions ^(k), and in which the weight vector generator step includes the step of 

4 making use of a parameterized subdivision rule S 8c X ^ L that relates the position c^O) of the vertex 

5 v q (0) and positions c j+1 (k) of neighboring points v q (k) at the next higher level "j+1 " as follows 

6 

7 where subdivision rule >T>K>L is given by 
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(1- *)** 
(1-3) 



4k) 1 



4£) 

K 



■+ -s, 
8 3 



3 1 

8 8 2 
3 1 

8 + i*' 



8 

3 

8 



1 

8 



0 



if 1= 0,m= lor L + 1 

if /= 0,m= 2,...,Z, 
orl = 0,m= Z + 2,...,K 

///= l,/w = Oor 1 

///= Z + l,m= OorZ,+ 1 

///= l 5 /n= 2oriC 

if 1= L+ l,m= Lor L+2 

if I - 2 y ...,L y m= 0 

orl=L+ 2,...,K,m= 0 
or I = m~ 2 5 ... ,Z 
or I - m- L\ 2,...,K 

if I - 2,... 9 L,m = I- 1 
or 1= L+ 2,...,K,m= /- 1 
or /= 2,...,£, m= /+ 1 
or/= /,+ 2,...,^/w = /+ 1 
or / = K,m= 1 
otherwise 



8 

9 where the smooth feature line is defined in connection with the edges between respective points v q (l) 
10 and v q (L+l) (L+1<K) and vertex v q (0) 5 s t is the parameter associated with the edge between point 
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11 v q (l) and vertex v q (0), s 2 is the parameter associated with the edge between point v q (L+l) and vertex 

12 v q (0), s 3 = S 2 ),and 



3+ 2 cos — 

V K 



8 



13 



1 114 (original). A method as defined in claim 1 13 in which the representation of the feature is defined 

2 by at least one limit point associated with the vertex, the feature representation generator step includes 

3 the step of determining a position a(q) of the limit point in accordance with 

K 



Mr" 



/=0 



4 

5 



where 1lp(s 1? s 2 ) is a vector of limit point weight values defined by 



6 
7 



where 



Jd 



8 
9 
10 
11 
12 



where S scTK ^ L (s,(j),s 2 (j)) corresponds to S scTJC ^ for sharpness parameters corresponding to the "j-th" 
level in the matrix product, where S scX>K>L j L p(s 1 ,s 2 ) arguments Sj and s 2 on the left-hand side refer to 
the sharpness parameters a definition level of the smooth feature line and the subscript "LP" refers to 
"Limit Point," and 
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( G){K) 1 1 1 



13 

14 where 



, x 3K 




1 115 (original). A method as defined in claim 1 14 in which the weight vector generator step includes 

2 the step of generating an approximation for the limit point weight vector using a polynomial 

3 approximation methodology. 

1 116 (original). A method as defined in claim 1 15 in which the weight vector generator step includes 

the step of generating the approximation for the limit point weight vector 1 LP in accordance with the 
polynomial 

4 

5 in a symmetric case, or the polynomial 

{*ip)t * b i0 + + b i1 S 2 + b iA + b iA + 

6 

7 in an asymmetric case, in which the coefficients are determined by a least squares methodology 

8 and the values of the parameters S! and s 2 are at selected values. 

1 117 (original). A method as defined in claim 1 16 in which weight vector generator step includes the 

2 step of selecting values of Sj and s 2 in accordance with 
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COS 



N 



,cos 



J* 2) " 
N 



3 

4 where "N" is a selected integer, and indices i j=0,... 5 N-l. 

1 118 (original). A method as defined in claim 1 14 in which the weight vector generator step includes 

2 the step of generating an approximation for the limit point weight vector Ilp using an extrapolation 

3 approximation methodology in relation to an M-degree polynomial that interpolates the points 

4 ix= 2~ 2 ,y= /^(y)}, J=0,...,M and then evaluating this polynomial by extrapolation at the point 




1 119 (original). A method as defined in claim 1 1 8 in which the weight vector generator step includes 

2 the step of performing the extrapolation approximation methodology such that M=3. 



1 120 (original). A method as defined in claim 1 19 in which the weight vector generator step includes 

2 the step of generating the approximation for the limit point weight vector weight vector in accordance 

3 with 

3 

lu> « Yj b JiJ>( J ) 
j=o 

4 

5 where "J H is a predetermined integer and where 

{lu> U)(*i , * 2 )) m = (S sc ^ K2 . tU > ( J)(s, , s 2 )) 



6 
7 



where 
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o 

8 

9 with 
10 

1 1 where I K+I is the "K+ 1 " by "K+ 1 " identity matrix, and where 

-135 
120015 

1270 
120015 

- 12192 
120015 

131072 
120015 



b n = 



b 2 



12 



1 121 (original). A method as defined in claim 9 in which the representation of the feature is defined 

2 by a tangent vector associated with the vertex, the tangent vector being along the smooth feature line, 

3 the feature representation generator step includes the step of determining the tangent vector e c (q) in 

4 accordance with 

i=0 

5 
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6 where l c (si,s 2 ) is a vector of tangent vector weight values defined by 

L = lim, 



c x±l y-*to 



IgiJ) 

\U4\ 



8 where ||v|| = y ^ v f > mat xs > ^ e E ucn dean norm, and where 



i c {j) = (aiA.---iA...)n^^/U0)^20)) 



10 where two non-zero components of the row vector on the right hand side are a "one" at position "one" 

K 

11 in the row vector, and a "negative one" at position — + 1, and where S scT> ^ L (s,Q 7 s 2 Q) corresponds 

12 to S fic T ^ L for sharpness parameters corresponding to the "j-th" level in the matrix product. 

1 122 (original). A method as defined in claim 121 in which the weight vector generator step includes 

2 the step of generating the tangent vector weight vector l c using a polynomial approximation 

3 methodology. 

1 123 (original). A method as defined in claim 122 in which the weight vector generator step includes 

2 the step of generating the approximation for the tangent vector weight vector l c in accordance with 

3 the polynomial 

4 

5 in the anti-symmetric case, or the polynomial 
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(lc\ = t> i0 + b n s x + b i2 s 2 + b i3 sf + ft M 5A + 

6 

7 in the non-symmetric case, in which the coefficients by are determined by a least squares methodology 

8 and the values of the parameters Sj and s 2 are at selected values. 

1 124 (original). A method as defined in claim 123 in which weight vector generator step includes the 

2 step of selecting values of s x and s 2 in accordance with 




3 

4 where "N" is a selected integer, and indices i j=0,...,N-l . 



1 125 (original). A method as defined in claim 121 in which the weight vector generator step includes 

2 the step of generating an approximation for the tangent vector weight vector l c using an extrapolation 

3 approximation methodology in relation to an M-degree polynomial that interpolates the points 

4 = 2~ 2 , y = ljj> ( v/)| , J=0,... ? M and then evaluating this polynomial by extrapolation at the point 

5 x=0. 

1 126 (original). A method as defined in claim 125 in which the weight vector generator step includes 

2 the step of performing the extrapolation approximation methodology such that M=3. 

1 127 (original). A method as defined in claim 126 in which the weight vector generator step includes 

2 the step of generating the approximation for the tangent vector weight vector l c in accordance with 
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J=0 



4 where "J" is a predetermined integer and where 

Icijfa,*) = d(K) J v c -S scMlJ ,(J)(s 1 ,s 2 ) 



MENT-062 



6 where vector v c is given by 



2*(0) 2*(1) 2^(^-1)' 



✓ c = 1^0, cos— ^-,cos— ^— ,...,cos- K 




dilation factor d(K) is given by 



4k) = 



3 1 2n 
— + — cos — 
8 4 K 



10 and 



11 

12 with 



J" J 



13 

1 4 where I K+1 is the "K+ 1 " by "K+ 1" identity matrix, and where 
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K = 



-135 
120015 



b x = 



1270 
120015 




h, = 



- 12192 
120015 



131072 
120015 



1 128 (original). A method as defined in claim 9 in which the representation of the feature is defined 

2 by a tangent vector associated with the vertex, the tangent vector being across the smooth feature line, 

3 the feature representation generator step includes the step of determining the tangent vector e c (q) in 

4 accordance with 

= Zfefe.*.))/^') 

/=0 



5 
6 



where l s (s 1 ,S 2 ) is a vector of tangent vector weight values defined by 



4 = Xka '-W)\ 



7 
8 



where 



. , that is, the Euclidean norm, where 
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( . 2*(0) . 2*(l) . 2y(AT- 1)) A c / / a /ax 

9 

10 where S SCfX ^ L (s 1 (j),s 2 (j)) corresponds to S^-r^ for sharpness parameters corresponding to the "j-th" 

1 1 level in the matrix product. 

1 129 (original). A method as defined in claim 128 in which the weight vector generator step includes 

2 the step of generating the tangent vector weight vector l c using a polynomial approximation 

3 methodology. 

1 130 (original). A method as defined in claim 129 in which the weight vector generator step includes 

2 the step of generating the approximation for the tangent vector weight vector l s in accordance with 

3 the polynomial 

(is), = *,o(*i - * 2 )+ bii{sl - * 2 2 )+ b i2 (sl - sl)+ b l3 (sfs 2 - s.sl) 
4 

5 in the anti-symmetric case, or the polynomial 

+ + b n s2 x s 2 + b i* s i4 + ^4 

6 

7 in the non-symmetric case, in which the coefficients by are determined by a least squares methodology 

8 and the values of the parameters s t and s 2 are at selected values. 

1 131 (original). A method as defined in claim 130 in which weight vector generator step includes the 

2 step of selecting values of s A and s 2 in accordance with 



-71- 

Serial Number 1 0/062, 1 92 Response To Office Action 

Filing Date February 1 , 2002 Mailing/Fax Date January 30, 2004 

PAGE 72/93 * RCVD AT 1/30/2004 9:34:00 PM [Eastern Standard Time] • SVR:USPTO-EFXRF-1/0 • DNIS:8729314 * CSIO:RJchard A. Jordan * DURATION <mm-ss):22-50 



• # 

lup^SOO- Regular Comms Date: 1 /30/20Oi^rr 



From: Richard A. Jordan (781) 235-8326 To: Grou^RJOO -Regular Cornms Date: 1 /30/200^Time: 21:34:18 Page 73 of 93 



MENT-062 



(^2) = 



t 

COS 




,cos 






N 


N 




V 


\ ) 




[ ) 


) 



4 where "N" is a selected integer, and indices iJ=0,...,N-l. 



1 

2 
3 



bit 



132 (original). A method as defined in claim 127 in which the weight vector generator step includes 
the step of generating an approximation for the tangent vector weight vector l s using an extrapolation 
approximation methodology in relation to an M-degree polynomial that interpolates the points 

= 2~ 2 ? y = Ijjy ( , J=O v ..,M and then evaluating this polynomial by extrapolation at the point 
x=0. 

133 (original). A method as defined in claim 132 in which the weight vector generator step includes 
the step of performing the extrapolation approximation methodology such that M=3. 



1 134 (original). A method as defined in claim 133 in which the weight vector generator step includes 

2 the step of generating the approximation for the limit point weight vector weight vector in accordance 

3 with 

Is * tbA(J) 

J=0 



4 

5 



where "J" is a predetermined integer and where 

i s (j)( Si ,s 2 ) = durvs 



(J)(s u s 2 ) 



6 
7 



where vector v s is given by 
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_ . 2*(0) . 2*(l) 
0, sin — — — , sm- 



K 



K 



sin- 



2ff(K- l)) 



K 



8 

9 dilation factor d(K) is given by 

- + — cos — 
8 4 K 



10 



11 and 



0 



12 

13 with 
14 

1 5 where I K+l is the M K+ 1 " by H K+ 1 M identity matrix, and where 
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*h = 



k = 



b, = 




-135 
120015 

1270 
120015 

- 12192 
120015 

131072 
120015 



1 135 (original). A method as defined in claim 108 in which the mesh comprises a quadrilateral mesh 

2 in which, at a selected level "j," vertex v q (0) is at position c^O) and neighboring points v q (k), 

3 k=l,... 5 2K are at respective positions o*(k), and in which the weight vector generator step includes the 

4 step of making use of a parameterized subdivision rule S sc Q ^ L that relates the position c^O) of the 

5 vertex v q (0) and positions ©^(k) of neighboring points v q (k) at the next higher level M j+1" as follows 

6 

7 where subdivision rule S^ q^ is given by 
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3 

+ 4*3 



2*' 



Mdk) 

3/ x 1 

3 
8 



16 



///= 0,m= 0 

///= 0,m= lor L+ 1 

///= 0,/w = 2,...,Z 
or/= 0,m = L + 2,...,K 
if 1= 0,m= K+ \,...,2K 



if I 
if I 

if I 
if I 

ifl = 



l,m= 0 or 1 
L+ l,m= 2,K, 
K+ \ or2K 

Z, + I, w= Oorl+l 
L+ \,m= L, L + 2, 
K+ \orK+L+ 1 



2,...,L,m= 0 
or /= L + 2,...,K,m= 0 
or I - m= 2,...,L 
or 1= m= L+ 2,...K 

if 1= 2,...,L,m= I- 1 
or 1= 2,...,L,m= /+ 1 
or 1= 2,...,Z,/w = K+ I- 1 
or /= 2,...,Z,/w = + / 
or I - L + 2,...,K, m- 1- 1 
or /= Z, + 2,..., AT- 1, w= / + 1 
or / = K 9 m = 1 

or/= L + 2,...,i:,/w = /- 1 
or 1= L + 2,...,K,m= AT+ / 

///= i,...,2j:- 1 5 w= o 3 

l- KJ- K+ I or I 
orl= 2K,m= 0, K, 1 or 2iC 

otherwise 
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8 where the smooth feature line is defined in connection with the edges between respective points v q (l) 

9 and v q (L+l) (L+1^2K) and vertex v q (0), Sj is the parameter associated with the edge between point 

10 v q (l) and vertex v q (0), s 2 is the parameter associated with the edge between point v q (L+l) and vertex 

1 1 v q (0), and s 3 = j(s x + s 2 ) . 



1 136 (original). A method as defined in claim 135 in which the representation of the feature is defined 

2 by at least one limit point associated with the vertex, the feature representation generator step includes 

3 the step of determining a position a(q) of the limit point in accordance with 

2K 




i=0 



5 where 1lp(s 13 s 2 ) is a vector of limit point weight values defined by 



7 where 



SvjQJCwisi**) = II S scJBJCji^(f)^ (/)) 



8 
9 
10 
11 
12 



where S sc? Q KfL (s 1 (j) ) s 2 (j)) corresponds to S scQfKX for sharpness parameters corresponding to the "j-th" 
level in the matrix product, where S sc qj^ ljj >(s 1? s 2 ) arguments s t and s 2 on the left-hand side refer to 
the sharpness parameters a definition level of the smooth feature line and the subscript "LP" refers to 
"Limit Point," and 



"LP 



K{K\ 5) 



13 
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1 137 (original). A method as defined in claim 136 in which the weight vector generator step includes 

2 the step of generating an approximation for the limit point weight vector 1^ using a polynomial 

3 approximation methodology. 

1 138 (original). A method as defined in claim 137 in which the weight vector generator step includes 

2 the step of generating the approximation for the limit point weight vector 1^ in accordance with the 

3 polynomial 

( l Lp\ * b i0 + b rl{ S l + S l)+ + • S 2 2 )+ ^3*1*2 



in a symmetric case, or the polynomial 

( 1 lp\ * b to + Vi + b n s i + b tA + b t* s x s 2 + b n s \ 




6 
7 



in an asymmetric case, in which the coefficients by are determined by a least squares methodology 



8 and the values of the parameters s 2 and s 2 are at selected values. 



1 139 (original). A method as defined in claim 138 in which weight vector generator step includes the 

2 step of selecting values of Sj and s 2 in accordance with 



f 


t 


' ■ l \ ) 








COS 






,cos 








N 


N 




I 




J 




\ ) 


J 



3 
4 



where "N" is a selected integer, and indices ij=0,...,N-l. 



1 140 (original). A method as defined in claim 134 in which the weight vector generator step includes 

2 the step of generating an approximation for the limit point weight vector 1^, using an extrapolation 

3 approximation methodology in relation to an M-degree polynomial that interpolates the points 
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4 = 2 2 , y = ljj> ( ,/) j , J=0,... 3 M and then evaluating this polynomial by extrapolation at the point 

5 x=0. 

1 141 (original). A method as defined in claim 140 in which the weight vector generator step includes 

2 the step of performing the extrapolation approximation methodology such that M=3. 



1 142 (original). A method as defined in claim 141 in which the weight vector generator step includes 

2 the step of generating the approxiation for the limit point weight vector weight vector in accordance 

3 with 

3 



r ..J. 



LP 




J=0 



where "J" is a predetermined integer and where 

(/„( J)(s, , s 2 )) m = (s^Q^^Ufa , s 2 )) 



7 where 



0 

j=J 



9 with 



Ssc,Q t K t LJJ> ( 0) { S \ > S 2 ) ! ~ I 



2K+1 



10 

1 1 where I 2K+1 is the "2K+ 1 " by "2K+ 1 " identity matrix, and where 
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1 143 (original). A method as defined in claim 135 in which the representation of the feature is defined 

2 by a tangent vector associated with the vertex, the tangent vector being along the smooth feature line, 

3 the feature representation generator step includes the step of determining the tangent vector e c (q) in 

4 accordance with 

2K 
i=0 



6 where l c (si,s 2 ) is a vector of tangent vector weight values defined by 

lc (*i ) = d{ K) K v c • S scQ ^ LJJ > [s x (j), s 2 (j)) 



8 where 
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10 and vector v r is defined as 



o 



(v e ), = A cos 



2x{i- 1) 



ifi=0 
ifi= l,...,K 



K 

cos — ^ + cos — ^ — - if i = K+ l,...,2K 



K 



K 



11 

12 



where 




i 2 * 

= 1+ COS ^~^"l + COS 



9+ cos- 



2k 
~K 



14 and where dilation factor d(K) is given by 



d{K) = 



1 



A K 1 
16 4 



1 144 (original). A method as defined in claim 143 in which the weight vector generator step includes 

2 the step of generating the tangent vector weight vector l c using a polynomial approximation 

3 methodology. 

1 145 (original). A method as defined in claim 144 in which the weight vector generator step includes 

2 the step of generating the approximation for the tangent vector weight vector l c in accordance with 

3 the polynomial 

( l c\ " */o(*i " b n( s x ~ 4 )+ - *2 3 ) + *, 3 (^2 - s t4 ) 

4 

5 in the anti-symmetric case, or the polynomial 
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(*c\ * K + b n s x + b i2 s 2 + + b iA s v s 2 + 



6 

7 in the non-symmetric case, in which the coefficients by are determined by a least squares methodology 

8 and the values of the parameters s x and s 2 are at selected values. 



1 146 (original). A method as defined in claim 145 in which weight vector generator step includes the 

2 step of selecting values of s x and s 2 in accordance with 




3 

4 where "N" is a selected integer, and indices ij^0 ? ... 3 N-l. 



1 147 (original). A method as defined in claim 143 in which the weight vector generator step includes 

2 the step of generating an approximation for the tangent vector weight vector l c using an extrapolation 

3 approximation methodology in relation to an M-degree polynomial that interpolates the points 

4 |jc= 2~ 2 J ,y- //j>(v/)| 5 J=0 ? ... ? M and then evaluatingthis polynomial by extrapolation at the point 

5 x=0. 



1 148 (original). A method as defined in claim 147 in which the weight vector generator step includes 

2 the step of performing the extrapolation approximation methodology such that M=3. 

1 149 (original). A method as defined in claim 148 in which the weight vector generator step includes 

2 the step of generating the approximation for the tangent vector weight vector l c in accordance with 
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l c m SVcU) 

j=o 

3 

4 where "J" is a predetermined integer and where 

l c (J)(s uS2 ) = d{K) J v c 



5 

6 where vector v c is given by 




9 

10 and 

Ssc.Q.K,L,LJ>( J )( S X> S 2) = II S sc.Q^A S XA S 2(j)) 

11 

12 with 

S SC,Q*,LUJ>( 0 )( S 1,S2) '■= J 2K + 1 

13 

1 4 where l K+l is the "2K+ 1 " by "2K+ 1 " identity matrix, and where 
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15 



1 150 (original). A method as defined in claim 135 in which the representation of the feature is defined 

2 by a tangent vector associated with the vertex, the tangent vector being across the smooth feature line, 

3 the feature representation generator step includes the step of determining the tangent vector e c (q) in 

4 accordance with 

IK 



/=0 



6 where l c (si,s 2 ) is a vector of tangent vector weight values defined by 

, * 2 ) = d{ K) K v s • S SC Q K L L p [s x (/), s 2 (j)) 



8 where 



Jo 
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1 0 and vector is defined as 



o 



W,. = \A k sin 



. 24/- 1) 



K 



ifi= 0 
ifi= l,...,K 



sin - + sin — ^ ///= K+ \,...,2K 



K 



K 




A„ = 1 + co: 



/2* 
»s 



\ K) 



9 + cos- 



2n 



14 and where dilation factor d(K) is given by 



d{K) = 



1 



^ 1 

— + — 
16 4 



1 151 (original). A method as defined in claim 150 in which the weight vector generator step includes 

2 the step of generating the tangent vector weight vector l c using a polynomial approximation 

3 methodology. 

1 152 (original). A method as defined in claim 151 in which the weight vector generator step includes 

2 the step of generating the approximation for the tangent vector weight vector l s in accordance with 

3 the polynomial 

4 
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6 
7 
8 



in the anti-symmetric case, or the polynomial 

( l s)t = b t0 + b tl S l + t>*2 S 2 + b i3 S l + b i4 S X S 2 + 

b t5 S l + b i6 S l + b n S?S 2 + * l8 ^^2 + ^9^2 



in the non-symmetrio case, in which the coefficients by are determined by a least squares methodology 
and the values of the parameters s x and s 2 are at selected values. 



1 153 (original). A method as defined in claim 152 in which weight vector generator step includes the 

2 step of selecting values of Sj and s 2 in accordance with 




3 
4 



f 

COS 




,cos 






N 


N 




V 


\ ) 




{ J 


J 



where f 'N" is a selected integer, and indices ij=0,...,N-l. 



1 

2 
3 

4 

5 



154 (original). A method as defined in claim 150 in which the weight vector generator step includes 
the step of generating an approximation for the tangent vector weight vector l s using an extrapolation 
approximation methodology in relation to an M-degree polynomial that interpolates the points 

|x= 2~ 2 ,y= //^p J=0,...,M and then evaluating this polynomial by extrapolation at the point 

x=0. 



1 155 (original). A method as defined in claim 154 in which the weight vector generator step includes 

2 the step of performing the extrapolation approximation methodology such that M=3. 



1 156 (original). A method as defined in claim 155 in which the weight vector generator step includes 

2 the step of generating the approximation for the limit point weight vector weight vector in accordance 

3 with 
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4 - 

J=0 



5 where "J" is a predetermined integer and where 

l s (J){ Sl ,s 2 ) = d{K) J v s S^ Q 



7 where vector v s is given by 




( . 2^(0) . 2/t(1) . 2n(K- 1)) 
0, sin — , sin—, . . . , sin — — 



9 dilation factor d(K) is given by 



MENT-062 



4K) = 



3 1 In 
— + — cos — 
8 4 K 



10 

11 and 



12 

13 with 



14 



S sc,Q,K,L,Lp( J )( S 1> S 2) ■= II S sc,Q^A S M' S 20)) 



1 5 where I 2K+l is the "2K+ 1 " by "2K+ 1 " identity matrix, and where 
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